Gene structure and identification of minimal promoter of Pou2 expressed in spermatogonial cells of rohu carp, Labeo rohita.
Mammalian Pou5f1 is a known transcriptional regulator involving maintenance of embryonic and spermatogonial stem cells. Little is known about teleost Pou2, an ortholog of mammalian Pou5f1. Evidences of discrepancy in expression pattern between fish species were documented. To better understand, we have cloned and characterized Pou2 gene of farmed rohu carp, Labeo rohita. It contained five exons with an open reading frame of 1419 bp long, translatable to 472 aa. A bipartite DNA binding domain termed POU domain, comprising of POU-specific and POU-homeo sub-domains, was identified. Rohu Pou2 is highly conserved with zebrafish counterpart, as evidenced by 92% overall sequence identity of deduced protein. The POU domain remained highly conserved (showing more than 90% identities) within fish species. Even though there is a divergence between Pou2 and Pou5f1, the common POU-specific domain remained conserved throughout eukaryotes indicating their possible involvements in common trans-activation pathway(s) between mammals and non-mammals. In support, we have provided evidence that Pou2 is indeed abundantly expressed in proliferating rohu spermatogonial cells and hence participates in stem cell maintenance. Its mRNA accumulation in the ovary supported about its maternal transmission with possible regulatory roles during embryogenesis. The 5'-flanking region (~2.7 kb) of rohu Pou2 was sequenced and computational analysis detected several putative regulatory elements. These elements have been conserved among fish species analysed. Luciferase assay identified a mammalian-type 'TATA-less promoter' capable of driving Pou2 gene transcription. These findings will help for future studies in elucidating participatory role of fish Pou2 in male germ cell development.